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(54) Manufacturing Method for the Preparation of Pressure Sensitive 
Adhesive Tape 

Detailed Explanation of the Invention 

The present invention is an invention about the method for the 
manufacturing of an excellent adhesive tape where there is no separation of 
the adhesive agent from the tape substrate material. And especially, the 
present invention is an invention about a method that is appropriate for the 
manufacturing of an adhesive tape which uses as its substrate material a 
synthetic resin film that has relatively poor adhesive properties, like 
polyethylene, polypropylene, tetrafluoroethylene etc. 

In the past, in the case when polyethylene, polypropylene, 
tetrafluoroethylene etc., synthetic resins were used as the tape substrate 
material, the above synthetic resin films were materials that have excellent 
chemical and electrical properties, however, it has been difficult to 
manufacture good adhesive tapes because of the fact that their adhesive 
properties relative to the adhesive agent, are poor. However, until now, 
different studies (research) have been conducted in order to strengthen the 
adhesion of the synthetic resin films possessing poor adhesive properties and 
the adhesive agent. Among these, as it has been reported in the description 
of the Japanese Patent Report Number Showa 40-24788, it is known that by 
the method where an adhesive agent to which a reduction sensibilization 
agent has been admixed, has been coated on the surface of the tape substrate 
material, and after that, from the back surface of the tape it is irradiated 
using a visible or ultraviolet light, and by that it is possible to strengthen the 
adhesion between the tape substrate material and the adhesive agent. 
However, that notwithstanding, in the case of the method where this way by 
irradiation of visible or ultraviolet light at the interface between the tape 
substrate material and the adhesive agent a crosslinking reaction between the 
two materials occurs, and based on that the anchoring strength is increased, 
there is the drawback that this method is limited to the cases where as the 
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tape material a material is used that is relatively thin and not only that but 
also it is a material that has good transparency properties. And also, m the 
ase f the adhesive tape obtained this way, for examp e even who, , a 
radiation beam sensibilization agent has been compounde d .mo the adh es.ve 
Lnt and the erosslinking reaction is continuously conducted, it has been 
dfficuU to completely finish such erosslinking reaction and because of that 
there is the strong trend that with the passing of days, gradually the 
erosslinking reaction proceeds and the adhesive properties are lost. 

Esoecially, also, even according to this method, at the time when 
poLthylene, polypropylene, tetrafluoroethylene etc., resins are used as the 
Se substrate material, it has not been possible to obtain sufficient adhesive 
strength between the tape substrate material and the adhesive agent. 

However, the present invention is an invention according to which a 
erosslinking reaction which is extremely difficult to «.ntroUuchas the one 
described here above, is not used, and it is an invention where by the 
Son with ionization radiation beam the vinyl type monomer, which 
has been added in the adhesive agent, is polymerized and at th< = same me it 
is also graft polymerized onto the tape substrate material and together wrth 
Z t onto the adhesive agent component, and by that the anchoring force of 
*e atesive agent relative to the substrate material is extremely improved. 

Namelv the present invention is an invention about a method for the 
]Z2cZZg of pressure sensitive adhesive tape, characterized by the fact 
uTan Adhesive agent containing vinyl type monomer material, is provided 
« hTsXe of L tape substrate material, that is formed fron, .synthetic 
resin film, and then, towards that an ion.zat.on rad.at.on beam is .rrad.ated. 

Regarding the term "adhesive agent" used according to the present 
invention it has the meaning of all adhesive agents usually used for adhes.ve 
Zes ReialdinR the usually used adhesive agents, they are formed as 
XsiontmpSting agent is added to rubber or synthetic resin and they are 
"is where, especially, depending on the requirements, .t .s poss.ble to 
%$L*og agents, anti-oxidation agent, ^V^^* 
material etc and naturally all of these can be used accordmg o the present 
"venlon Also it is a good option if they are 
been obtained as vinyl type monomer matenal has been appropnately 

synthesized. 
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a c nl i,ber material, it is possible to use natural rubber, styrene - 
butad en k» rubber, ™bber, neoprene rubber Sy n*e to - 

nlTrubber, e c, and also, as the synthetic resins, it ts poss.ble o use 
^ctdensed materials tha, have been obtained by the app,opnate 
syndesis of thermoplastic type resin materials like vinyl chlo " d « re " yl 
acetate resin, vinyl chloride - vinyl acetate copolymer etc., and of vinyl type 
monomer material etc. 

Also as the adhesion imparting agent it is possible to use terpenic type 
resins which use a and P pinene as their main component rosuie type 
e in ' which use abietic acid as their main component and modified rosine 
Sriak obtained by the hydrogenation or esterificauon of rosme type 
Sie-ta W resins obtained from olefin type matenals, etc. 

Ac the adhesive agent composition material that is used according to the 

enL a materia! is used that is obtained as to such rubber type or 
type adhesive agent vinyl type monomer matenal is admixed 
and incorporated. 

A. the vinvl tvpe monomer material it is possible to use material from gas to 
foUd pXLals, however, materials like, styrene and styrene denvative 
Aerials, medtacrylic acid, acrylic acid, aery acid 
unsaturated dibasic acid derivative materials like esters of the maleic acia, 
~f Ae acrylic acid, methacrylic acid esters, vinyl esters and viny 
Z l *h are .iquid state or solid state materials under normd 
temperature are preferred from the point of view of ease of the procedures 
mixing these materials into the adhesive agent. 

Especially, butyl acrylate, vinyl acetate, methyl methacrylate, are preferred. 

if ,bP material used as the tape substrate material is a synthetic resin film, it 
SttltSL it is an appropriate material, and although there are 
nn ^cific limitations, the present invention is especially effective at the 
wlnpoPny^ 

the present invention will be described schematically. 
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Firet , the natural rubber or 

component of the adhes.ve agent, * introd uced in a 

mixer, and after that it was a PP r0 P"t'^ e "been added in advance, 
dissolution tank where an organic olven t agenm ^ 
Especially, to that the appropriate — of ad.* ^ 
vinyl monomer material, and also, d J e ™" „ £ ally mixe d in and 
piasticizing agent, and ant,-age.ng a g e£ ^Iddissolved. Tbe obtained 
introduced, and as tms was h ^ d ™7 w , s toated on one or both 
by this adhesive agent compo ™ ^ coater, knife eoater, etc., 
surfaces of the tape substtate matenal b usmg . fr om ^ 

coaters etc., so that the ^ tradiated and after that 

surface of this tape -—/"^e toe when this material is 
this was passed through a dry.ng de ™eAt :«»* agent 

Sfi S£3£ ISS — - almost completely 
volatilized. 

of the adhesive agent composmon matenal ™ c als0 in the ca se 

Especially, in the case of the ~~^2%SS££Z 
described here below are ^^vSng double roll or Bumbarry 
rubber material is mixed and kneaded^ ^ ™°6*£ f 
mixer, and together with that agent, and vinyl 

imparting agent, ^^gStd and incorporated, and by 

a calender etc., on one ^^"^After that, from one surface of 
becomes a layer wrth a constant thickness^ A ^ was ^ tQ 

.his tape ionization radiatton , 0 the appropriate 

constant length as it ,s m a and roU shape manufactured 

length and after that it is cut at constant lengtn, 
product is obtained. 



before conducting the polymerization of *e vmyl ^ e i ymerize d 

mm . • 1 - 



radiation beam. 



type monomer material containing >^*2. towards that 

ionization radiation beam, me vinyi tyy • d d at ^ same 

»ra,ed^^^ 

tune, one part of the vinyl W e m °"°' to „ ther wit h that onto the 
onto the tape substrate materia sur&c £ of the adhes ive 
adhesive agent component, and by «^™"S Blfly improved. Also, 
agent relativ, ,to "a^ b t acLding to *e 

ttty tha, S also it is a materia, that has excellent hotdmg prope, Ites. 

A.so, regarding the adhesion ^£«^g 0 ££ t bTalso, 
substrate material, it becomes extremely sttog ™ between to 

deterioration of the appearance. 
Practical Example 1 

,00 pa*s of SBR (JIS-1 1502 manured by ^^^^ 
Company) was kneaded by usmg a double roll and ato ^ 
in 50.0 parts of cyclohexanone. To *f- a ^™ Industria f chemical 
parts of Pikkopel (^^* by * e ^™*™To parts of dioctyl 
phthalate (manufactured by Selusu Lhemi (manufac tured by 



me thacrvlate was added so that the concentration of the methy. methacry.ate 
monomer material was made to be 30 A. 

its tape performance was measured. 

The results from these measurements are shown in Table 1. 



Table 1 



1 

1 









i 


m 








/ r 

» g | 


1 


2 


3 


4 


5 


. fitful 


Mrad 
1/3 2* 
7/1 9« 
?/l 9"» 


0 

1 0 

mum 

^4 0 0 


3 
9 

5 0 0 
4 5 0 


5 
8 

7 0 0 
6 7 0 


7 
8 

6 1 0 
9 5 0 


1 0 
7 

5 5 0 
1 5 0 OJjLh 



7 



In T Nation beam amount, 2. adhesive strength, 3. bonding strength, 4. 
anchoring strength, 5. units, 6. above. 

Practical Example 2 



polyethvlene film, according to the same method as described im the 
Practical Example 1, and by the irradiation using an electron beam the 
adhe v Spe P educed. The results from the measurements of the tape 
perfo^ance at this'time are shown according to the presented in Table 2. 



Table 2 



\ 

I 
1 



■mmn 



A 



Mrad 

1/32* 
f/19 « 
7/19" 



0 
11 
520 
845 




In t Nation beam amount, 2. adhesive strength, 3. bonding strength, 4. 
anchoring strength, 5. units. 

Tn term "Darts" in the above described practical examples means "weight 
£^mXL£ Also, the measurements were conducted according to the 
described here below methods. 



Adhesive Strength Measurement Method 



This measurement is done according to the ball test method. This is done as 
L a 30o U eTsurface the adhesive tape is fixed so that its adhesive surface 
u on the 2 and 3^ steel balls with a diameter obtained as a 1 inch diameter 
°d vfde Tmot e^a. pans, are slipping on a suitable 1C I cm , non-a hes.ve 
urface and then after that the measurement results is indicated by *e 
mX of the largest diameter of the ball that has stopped on the adhesive 
surface of the subsequent 10 cm adhesive tape. 



Bonding Strength Measurement Method 



Ti:a a ngle a ofl80 degrees, and the ^f^^^ 
time when there is separation, using a speed ot 300 mm/min. 
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Anchoring Strength Measurement Method 

separated from the tape substrate material. 
(57) Scope of the Claims of the Invention 

1 Manufacturing method for the preparation of a pressure sensitive 
1 ' lape^cterized by the fact that an "^g*^ of 

containing vinyl type monomer material, is provided on the surface ot 
SK Serial formed from synthetic resin film, and then 
this is irradiated with ionization irradiation beam. 

Patent Assignee: Sekisui Chemical Industries 

Translated by AlbenaBlagev ((651) 735-1461 (h), (651) 704-7946 M) 
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